Analysis of metallic mobile fraction from sewage sludge wastewater treatment plants provides very useful information about the possibility of metallic mobile forms to migrate on the environment. Therefore, determination of total metallic mobile fraction, refers not only to exchange fraction but also to bonded metals in sewage sludge structure which can usually be removed with strong extractants. Together with leaching test are provided informations about the bioavailability of toxic metals in normal environmental conditions. In this condition, for assessing the risk of pollution induced by metals it is necessary to evaluate both, total and mobile content available for environment. In this paper a leached extraction method according to SR EN ISO 12457:2003 standard, that uses an extraction procedure (sludge-solution 1-10 (m/v), 24 h, 40 rpm) was applied. As, Cd, Co, Cr, Cu, Mo, Ni, Pb, Se and Zn were detected in extractible solution by ICP-EOS technique. The metals detected after leaching test were compared with the values imposed by the current legislation and function of the results obtained was indicated the possibility to storage the sludge as a non-hazardous waste or the opportunity to use it as a fertilizer in agriculture.
Introduction
Utilization of the activated sludge during the biological step of the wastewater treatment process is one of the major and actual research topics. The management of this biological step becomes a growing issue due to the more restrictive environmental legislation. In this respect, the wastewater treatment process should be coupled to the management and usage of the sludge resulted from the treatment process. Moreover, the usage of the resulted sludge in the agricultural field is an acceptable alternative from the economical and recycling point of view. The urban sludge encompassed some nutritive compounds essential for plant growth. Moreover, it could enhance the soil properties which could be used in agriculture, but only in the situation when the heavy metal concentrations are in between the legal range [1] [2] . Height content of heavy metals can cause contamination of ground water, produce an adverse effect for soil biological proprieties, be toxic for plants. Above the admissible level, heavy metals reduce significant soil fertility and they can produce also inhibit enzyme activity in the soil and alter soil acidity. Bases on their toxicity heavy metals are divided in two groups, the first group includes mercury, cadmium and lead, which are highly toxic for humans, animals and less damaging for plants, the second group includes cooper, zinc and nickel which are more damaging for plants than animals, living organisms and human. In sewage sludge, heavy metals can be find in mobile form that migrate from sludge to the agricultural soli and also in immobile form that does not produce any toxicological effect under natural environmental conditions [3] . Using a different extraction method, compressive information can be obtained about the origin, mod of occurrence, biological and physicochemical bioavailability, mobilization and transport of heavy metals [4] . The goal of this study was to evaluate the metallic mobile fraction of As, Cd, Co, Cr, Cu, Mo, Ni, Pb, Se and Zn bioavailable from different sewage sludge samples in accordance with leaching test.
Materials and Methods

Samples collection
The tests were done on municipal sewage sludge collected from Bacau, Satu Mare, Buzau, Botosani (Romania). After sampling the sewage sludge samples (approximately 1 kg) were kept at 4ºC during the transport to the laboratory. 
Apparatus
Reagents and calibration
All reagents used were of analytical purity, hydrochloric acid 37%, nitric acid 67% and 100 mg·L -1 XVI Certipur for ICP were purchased from Merck, Germany. In order to reduce the potential contamination, all glassware were kept in 1:1 HNO3 for one day, subsequently they were washed with 3 % HNO3. Calibration curves for determination of total mobile concentrations were prepared in the range 0.5-2.5 mg/L with 100 mg·L -1 XVI Certipur for ICP in aqua regia and for determination of metallic mobile fraction bioavailable for environment were prepared calibration curves in the range 0.1-0.5 mg/L with 100 mg·L -1 XVI Certipur for ICP, Merck quality in nitric acid 3%. 
Aqua regia extraction
Sewage sludge samples were collected, homogenized and fraction less than 63 μm obtained by sieving in a Fritsch Analysette 3 Spartan System was used for evaluation of the total content and the mobile fraction of heavy metals. The mineralization of sewage sludge samples was carried out with aqua regia (HCl-HNO3 3:1). 1 g of dried sludge was digested in microwave oven vessels using a improved digestion program [7] for determination of the total mobile concentration [8] . Blank extraction without sewage sludge was applied for each set of analysis to control quality extraction.
Leached extraction
Extraction of metallic mobile fraction using leaching test was carried out with sludgeaqueous solution 1-10 (m/v). The samples were shaken at 40 rpm·min -1 for 24 hours at room temperature and afterward the sewage sludge was separated from extract by centrifuge at 4000 rpm and the metallic mobile forms were determined in the liquid [9] .
Results and discussion
The total metallic content determined in four municipal sewage samples is shown in Cr and Co were below the maximum admissible limit, it was obtained that the total content of Pb ranged between 36.4 and 61.7 mg·kg -1 d.m witch are within the allowable limit, the total content of Ni was determined lower then imposed limit, it was detected in this study that the content of Zn varied between 1163 and 1680 mg·kg -1 d.m which are within the acceptable value for normal agricultural soils. In all sludge samples Hg was under determination limit of the analytical method. <0.0001**** <0.0001**** <0.0001**** <0.0001**** 0.01 0.2 2 *Dry matter; **Each result represents mean calculated of two determinations; ***Maximum admissible value accepted according to Romanian Order no. 95/2005 [11] , IW-inert waste, NHW -non-hazardous waste, HW-hazardous waste; ****Results notated with < represent values situated below the determination limit.
For mobile Cd, Pb and Se were obtained values below the detection limit or very close to this limit. The water soluble Cu in all cases was below the maximum admissible value for non-hazardous waste. Due to low solubility, only a little amount of Cr is soluble in water for samples 1-3 and more soluble in water for sample 4. 
Mobility of heavy metals
The mobility and immobility of heavy metals along with their bioavailability from sludge in soil is largely depending on their binding form. The percent of mobile heavy metals obtained by leaching extraction method are presented in Fig. 1 . In this study was determined the mobile form soluble in water, which is relevant to evaluate the risk of contamination of the soil, groundwater and surface water. Mobility of heavy metals decreased in order and could be given as Co 
Conclusions
In this paper the experimental data show that the results detected for all heavy metals studied are included bellow the maximum admissible value according to Romanian Order no. 344/2004 and do not provide environmental risk. Metallic mobile fractions were detected from different sewage sludge samples using leaching test. Results determined of leachable fractions were compared with the imposed values of these elements in sludge. The low levels of heavy metals accumulated in all sewage sludge samples allow its use as for degraded soils, fertilizer in agriculture or to be storage as a non-hazardous waste.
